In this study, isoegomaketone(IK) was isolated from Perilla frutescens(L.), a Chinese herbal. The effects of IK were examined by cell viability assay, colony formation assay, xenograft tumor assay and western blotting in HCC cells. We found that IK inhibited cell viability, and its administration decreased tumor volume and weight profoundly. The presence of IK(10nmol/l) produced a dramatic decrease of pAkt, while total Akt level was not affected. The data suggested that IK from perilla suppressed HCC tumor growth via blocking PI3K/Akt signaling pathway.
Introduction
Hepatocellular carcinoma(HCC) is the fifth most common cancer and the third leading cause of cancer-related death. It is estimated that every year more than 1 million people die of HCC worldwide (Hussain et al., 2009 ). Many signaling molecules involved in proliferation or metastasis are found activated in human HCC specimens. Thus people designed drugs targeting activated signaling pathways for the chemotherapy. But in HCC usual treatment, drugs such as first generation platinum compounds exhibit severe hepatotoxicity. For the increasing incidence of HCC, it is urgent to develop novel target agent and better chemotherapeutic regiment.
Perilla frutescens(L.) is a popular herbaceous plant for its pleasant aroma and taste. Its leaves are delicious vegetable and seeds are full of oil. It is also a traditional herb in China. Ingredients isolated from Perilla frutescens(L.) such as rosmarinic acid, caffeic acid and apigenin have been demonstrated to inhibit cell proliferation in various type of cancers.
However, there are less reports about the effects of isoegomaketone(IK) on tumor. Cho and his colleagues have found that IK exhibited apoptosis-inducing effects on colon cancer cells (Cho et al., 2011) , but the effects of IK on other cancer cells and the precise mechanism have not been reported. Therefore, the PI3K-Akt signaling network is acknowledged as a potential target for novel agents of chemoprevention and chemotherapy. So we detected the change of PI3K/Akt in IK treated HCC cells. The demonstration of the target of IK is helpful to disclose the potential molecular mechanism of this novel chemoprevention agent.
In this study, we explored the anti-tumor effects of IK separated from Perilla frutescens(L.) on human HCC cells. This is the first report about IK inhibiting proliferation via PI3K/Akt signaling pathway in human HCC cells. The anti-cancer effects of perilla provide a beautiful perspective of traditional medicine. It warrants further researches on drug development and medicated diet regiment.
Conclusion
The results in this study indicated that one ingredient of Perilla frutescens(L.)-IK was a potential antitumor agent against HCC cells at least partly via PI3K/Akt signaling pathway. IK significantly inhibited cell viability and xenograft tumor formation of HCC cells. Our results indicated that Akt phosphorylation was inhibited after IK administration but not Akt or p38 expression. This suggested that the mechanism of IK inhibiting HCC growth was related to PI3K/Akt signaling pathway. This is the first article about effects of IK on HCC cells, which disclosed the precise functional mechanism of the traditional herb-Perilla frutescens(L.). As the relationship between IK and signaling pathways becoming clearer, new therapeutic strategies would be further explored and developed.
